Abstract: Systemic sustainability transitions are manifested as the needed scope to meet sustainability challenges at the local and global scales. While sustainability transitions are ubiquitous, each transition is nested in a specific spatial context. Especially, due to accelerating urbanization, cities are increasingly important agents, but they are also understudied geographical loci of change. Urban transitions are interesting because they operate at both the national and global scales, concentrating people, wealth, and resources. They have both regime and niche elements, as they act as an incubation space for novel experiments, ideas, and alternative social movements. Thus, this paper aims to improve understanding of the geographical context and spatial scales from a multilevel perspective and develop a framework for analytic comparison. Furthermore, the paper draws insights from two empirical cases, namely the cities of Helsinki and Istanbul. Consequently, opportunities and challenges for instigating context-specific sustainability transitions can be identified.
Introduction
The urban sustainability transition has become essential for achieving global sustainable development goals, since it is expected that, by 2050, more than 70% of world's population will live in cities [1] . Continuing urbanization is not only a socioeconomic phenomenon, but it also represents a great human ecological transformation [2] . Urban transitions are interesting in terms of sustainability transitions for several reasons, as follows: (1) the city scale can provide insight into dynamics between city and national regimes in relation to the landscape pressures; (2) cities are natural incubation spaces comprising novel and alternative niches; and (3) cities are increasingly concentrating the available power and resources, hence becoming more central actors for sustainability transitions at the transnational scale. Considering that cities account for 60-80% of energy consumption and generate as much as 70% of the human-induced greenhouse gas (GHG) emissions-primarily due to fossil fuel consumption [3] -the fast realization of residential buildings' emissions reductions can significantly contribute to sustainability. Hence, our aim is to compare two cities from different geographical and socioeconomic contexts-Helsinki and Istanbul-in terms of their energy efficiency targets in residential buildings. The two cities vary in several respects. In terms of size, Helsinki is a medium-sized European capital, while Istanbul is a megacity on the border of Eurasia. Socioculturally, Helsinki is a highly industrialized, Northern European city, while Istanbul is a highly dynamic and rapidly developing cultural melting pot. At the same time, socioeconomically, both cities can be viewed as drivers and trendsetters of their national economies. With comparative analysis, we aim to shed light on the following research questions:
1.
How does the city-scale regime interact with the state-scale regime in terms of energy efficiency in residential buildings? Are cities the drivers of sustainability transitions at the global and national scale, or do they reproduce and reinforce the national regime? 2.
Do cities provide a nurturing environment for new niches that contribute to energy efficiency? If so, how?
policy and science, associated incumbent actors, and social norms [12] . The regime level depicts the mainstream of system functioning, reinforced by its path-dependent nature [13] . Hence, when the landscape level generates a range of different pressures on the regime functioning, the regime level tends to follow the prevailing trajectory and adapt to pressures through incremental improvement and innovation [12] . In contrast, the niche level has a less coercive rule structure, as well as less rigid networks and alignments; hence, it is better suited for developing and testing more radical novelties in response to landscape pressures. When the pressure faced by the regime grows strong enough, windows of opportunity can open and enable niches to break out and replace the incumbent regime. This is the basic logic, but in practice, transitions naturally take different forms and follow different paths [14] .
The multilevel perspective gives a structural-functionalist account of sustainable system change, focusing on large-scale patterns and rule structures [15] . As such, it has been criticized for its vagueness and subjectivity in defining and articulating the sociotechnical system and its boundaries [16] . Many retrospective transition analyses have focused on how fulfilling certain functions has transformed mainly in terms of technology-for example, from sail to steam ships, from horse-drawn carriages to automobiles-as well as the associated infrastructure. However, in urban transitions, in which the subject of study is a city, defining the regime is less straightforward [17] . Cities can have a multitude of different neighborhoods (high-density, low-density, central, peripheral, etc.), building types (high-rise, low-rise, apartments, detached houses, etc.), and infrastructural components in one city [17] . Therefore, one could identify several subregimes operating and overlapping in one citywide regime, or the city regime can be perceived as multisegmented, consisting of contrasting pathways being developed simultaneously, such as public transportation, road capacity expansion, and bike lanes [17] . In addition, urban transitions have elements of niche experiments, social movements and alternative lifestyles, and city-space is often perceived as an incubation space for sociotechnical innovations and transformative action [18] . Thus, cities can be accounted for in several ways from a multilevel perspective.
In addition, cities are in constant flux as they grow and develop, and new socio-technical artifacts are added to the old ones. Especially, due to the continuing urbanization, new arising challenges, and growth of awareness, cities seem to have regained aspirations to take 'matters into their own hands' and exploit urban development as a purposive action toward more sustainability [19] . Sustainability can be a driving motive for urban development and justification for choices being made, or it can merely be a pretext to receive untapped investment funds. There may also be competing strategies and views about what sustainability transition implies and contains in a specific city, for example, higher house density or more green areas. Therefore, in terms of the sociotechnical system transition, the interest lies in which changes enable more sustainability and which lead in the opposite direction [17] , and the extent to which these are context specific. From the multilevel perspective view, it becomes essential to allow for a more fragmented account of the geographically determined regime-the city-with several subregimes that are operating in a city-regime, but are not necessarily geographically limited to the city boundary.
Spatial Scales in Sustainability Transitions
Although transitions usually occur in a specific geographical context and scale, the spatial dimensions have largely been ignored in sustainability transition research [11] . The spatial scale is usually treated implicitly in the multilevel perspective, and often, there is emphasis on national scale transitions [11] . This is a severe limitation for analyzing urban transitions and the role of cities in their national contexts. Depending on the situation and context, cities can be perceived as subregimes subject to the national-scale regime, or active actors, developing strategies and transition initiatives that are then taken up by the national context. In other words, cities can shape or be shaped by national transitions [17] . City-scale regimes can have extremely differentiated transformation trajectories due to regionally varying effects from landscape forces and differential resources to accommodate these pressures [20] . City regimes can translate landscape pressures according to their adaptive strategies and the resources available in the regime [21] , which can be significantly different from the adaptive strategy of nation-level regime. In effect, cities and national-level regimes can have complementary, but also competing, transition pathways. Hence, the lack of attention to institutional embeddedness in the multilevel perspective can hinder the understanding of sustainability transformations [11] .
New sociotechnical configurations may potentially span different scales and connect distant places [11] .
With the existing possibilities of social media, digitalization, and big data, new sociotechnical configurations seem to emerge in global communities rather than as strictly local initiatives. Especially, consumer-oriented innovations with new business models-such as Uber or Airbnb-travel faster across global cities than changes in the national regimes from which they emerge. Such transformations are often uncoordinated and organic, and hence, they are not necessarily driven toward a predefined goal and shared vision. Yet, more startups are motivated explicitly by a desire to solve current social and environmental challenges [22] . Cities are also involved in transnational networks, in which they exchange ideas, formulate common urban visions, and translate sustainability pathways [23] . These networks can be influential in both internal and external governing, and thus, override nation-state governing [23, 24] . Therefore, the emergence and alignment of new niches can occur as a global phenomenon and travel as a global niche before it manages to transform the local regime.
Methodology
To answer the research questions, we use comparative case studies. In our research, Helsinki and Istanbul are selected as they offer sustainability transition through energy efficiency targets to leverage the impact of housing sector to climate change. If the national energy efficiency agendas of the two countries are achieved, the carbon footprint of the two cities could potentially be reduced in the long term, which eventually accelerates sustainability transition in Helsinki and Istanbul.
Comparative case studies are widely used in transition studies, for instance, in researching sustainable grassroots innovation [25] , long-term transition pathways studies [26] , and innovations in urban climate adaptation [27] . A single case study may help to identify and trace underlying mechanisms, but it may suffer from a lack of justification and implication beyond the immediate case. Comparative analysis helps to test an analytical framework and to improve confidence in drawing conclusions [28] . In addition, empirical research shows that transformative responses to climate change differ between global megacities [29] and different socio-economic and socio-political contexts. Thus, comparative studies offer more global analytical approach [30] . Herein, our aim is to highlight the scalar and the contextual factors influencing on sustainability transitions towards energy efficiency of housing.
We used a comparative case study approach, in which we constructed cases based on quantitative and qualitative data related to energy efficiency regimes in the housing sector at the city level and the national level. Energy efficiency regimes consist of producers, which include developers, construction companies, utility services, authorities, public planners, consumer-residents, policymakers, financiers, technological companies, and research and development organizations. To analyze energy efficiency transition, we used several qualitative and quantitative indicators. As quantitative indicators, we looked at the primary and final energy use, and carbon emissions at the housing sector over time. We also looked at factors-such as building stock, energy performance certification, and living space area-that can explain changes in the overall energy efficiency. We also looked at the strategic actions and commitments, including practical measures, which promote the regime's transition to higher energy efficiency.
The two cities share some similarities; yet they exist in very different geographical contexts. Both cities can be undoubtedly be called the socioeconomic and sociocultural powerhouses in their nation-states. Therefore, they are also the natural loci of sustainability transitions. Nevertheless, they have many obvious differences that may shed light on the differentiated transition dynamics.
Helsinki is a rather small Nordic capital (0.6 million, 11% of the Finnish population, but in the metropolitan area, 1.5 million and 27.7%), whereas Istanbul is a fast-growing metropolis on the border of Eurasia (14.8 million, 18.5% of the Turkish population). The Helsinki metropolitan area represents 31% of overall employment and 37% of the national gross domestic product (GDP) in Finland [31] , while Istanbul creates 30.5% of Turkish GDP [32] . The cities' environmental impacts can be analyzed through the ecological footprint (EF), which measures the overall environmental appropriation based on the final consumption of goods and services [2] . The ecological footprints of cities, as well as nation states, tends to grow with the growth of affluence [33] . The more affluent the city, the smaller the relative share of food consumption and the greater the relative share of energy-intensive goods and services [33] . For example, in terms of food consumption, Helsinki and Istanbul have similar ecological footprints, at about 1.5 and 1.2 global ha/cap, respectively. The biggest difference is in the carbon footprint, which is almost three times bigger in Helsinki. Interestingly, Istanbul's ecological footprint remained constant in the period of 2010-2015, whereas Helsinki managed to reduce its GHG emissions, from almost 4000 to below 3500 kt carbon dioxide equivalent (CO 2 -e) in 2007-2012 [34] . Furthermore, Istanbul's per capita EF is 0.67 gha higher than that of Turkey (+26%) [5] , whereas Helsinki's per capita EF is 0.9 gha lower than that of Finland (−13%) [35] . This can be due to differences in calculations, yet it suggests a need to look deeper into the dynamics of city and state regimes.
Throughout the research, we collected data from a range of official documents related to energy efficiency and climate change in Finland and Turkey, focusing specifically to Helsinki and Istanbul in order to assess cities-national regime dynamics and cities-global networks relations.
We collected both quantitative and qualitative data to construct in-depth comparative cases. Quantitative data was used to provide an overall picture of the housing sector in each city and in relation to its respective national context, particularly in terms of energy use, the associated greenhouse gases and energy efficiency categorization. If possible, we have looked at the longitudinal data to see whether there are signs of sustainability transition that is, decreasing greenhouse gases generated in the housing sector. The qualitative data has been used to map out the role of a city, as an organizational as well as administrational entity, in facilitating and promoting sustainability transition. We have aimed to analyze the role of cities through three different dynamics, which all can affect the direction and pace of multi-level change. The main data sources for Turkey and Istanbul are: [36] [37] [38] [39] . The sources for Finland and Helsinki are: [40] [41] [42] [43] and national and regional authorities related to energy efficiency in the housing sector. These documents allowed us to see the countries and cities' visions and pathways to achieve energy efficiency and climate change efforts, which eventually guided us to assess the degree in which these vision and pathways are followed by looking at what is implemented on the surface of the national and local regimes, niches, and their global environment. In addition, media coverage was investigated and analyzed to provide up to date information about the current implementations of energy efficiency in housing sector in both countries and cities. Media coverage is embedded throughout this paper, as they gave hinted at comparisons between what has been said by the politicians or international donors in terms of sustainability enhancement and energy efficiency. For instance, through media coverage, we have seen that the first election of the mayor of the city of Helsinki has been active in establishing both intra-city networks and committing to the international ones. For Turkey's case, we have also seen that-through media coverage-Istanbul is given a special role to become a global city, which is compatible with the national government's 2023 vision to become world's 10th largest economy.
We also collected data through semi-structured interviews with seven start-up companies in Istanbul in order to support our discussion in cities-emerging niches. All the selected start-ups are founded since the past 2-3 years and based at an incubator, known as TechnoParks, at the Istanbul Technical University and Yildiz Technical University in Istanbul. The start-ups aim to have a substantive function in the housing sector of Istanbul for energy savings and efficiency in buildings. Thereof, our semi-structured interviews with the heads of seven start-ups' entrepreneurs focused on: (1) to what extent they can be collaborating with the city-regime in order to implement their innovative ideas to the on-going urban renewal process in Istanbul; (2) what are the current political-social and economic factors that hinder the entrepreneurs in creating a viable alternative to the city regime. To supplement this interview data, additional data was gathered from a variety of sources in emerging niches in Helsinki-such as company information, publicly available sources on businesses, and media reports-to compare emerging niches between the two cities. It should be mentioned here that Helsinki's nurturing environment for start-ups is pretty well advanced in comparison to Istanbul's case, and its positive impact has already been observed in the city environment. Thereof, we relied on the outcomes that can be observed at the niche level.
Cities in Sustainability Transitions: Helsinki and Istanbul
Due to the growing consumption of energy-intensive goods and services, improving energy-efficiency is one of the lowest hanging fruits in terms of reducing the overall environmental impact. Energy efficiency represents about 40% of the GHG-reduction potential that can be realized at a cost of less than €60 per tonne of carbon dioxide equivalent [44] . The building sector represents 40% of the energy consumption in the European Union, where two-thirds of the constructions were built before energy performance standards were put in place, and their renovation rate is only around 1% per year [45] . In Turkey, households consume 22.3% (19.1 Million tonnes of oil equivalent (Mtoe)) of the final energy consumption (85.5 Mtoe), but in contrast to Europe, urban renewal is pervasive and fast paced in this country. In the European Union and Organization for Economic Co-operation and Development (OECD) countries, energy efficiency has already been promoted and enforced with various policies since the 1970s [45] . In recent years, the European Union has strived to establish more ambitious targets and promote systemic and consumer-oriented transitions to carbon neutrality. In 2016, the European Commission proposed an update to the Energy Efficiency Directive, including a new target of 30% energy efficiency by 2030 [46] . The proposal includes an update to the Energy Performance of Building Directive and launch of smart finance for smart buildings initiative [46] .
Energy Efficiency in the Housing Sector in Finland and Helsinki
Finland, among other Nordic countries, is often treated as a global model country in terms of decarbonizing the energy system. Its long-term goal is to achieve a carbon-neutral society by 2050, and its strategy relies on the four pillars of renewable electricity and heat, energy efficiency, transportation, and industry [47] . As a Nordic country, with long winters and a low population density, the energy use per capita is higher than the average in OECD countries. Space heating represents the largest end use (nearly 70% of households' total energy consumption), the average Nordic building stock consumes 126 kWh per square meter-12% higher than the European Union average [40] . Space heating represents 68% of total energy consumption of households, 15% goes to heating water, 5% to heating saunas, and less than 13% to house devices, cooking, and lighting [42] . Hence, energy efficiency plays an instrumental role in the climate policy and the de-carbonization of the housing sector. Although the heat requirements per buildings have decreased, overall emissions continue to increase due to the growing building stock, growing size of apartments and office buildings and growing use of electronic devices [43] . The final energy demand in housing has grown nearly 30% since 1990, representing 333 PJ/a (2013) [42] ; however, after peaking at 26,890 kWh/a in 2003, total energy demand per Helsinki resident has decreased to 23,442 kWh/a in 2015 [48] .
Finland is subject to the European Union's energy efficiency target of 27% by 2030, but many sectors, cities, and municipalities have set more ambitious targets. In 2012, the European Union imposed an energy efficiency directive (2012/27/EU), which has been implemented in Finland since 2014, with the most recent amendments in 2017. Municipalities and industries have made voluntary energy efficiency commitments with the government since the 1990s [49] . Their voluntary nature and the focus on incremental improvement are seen as essential to their success among stakeholders [50] . In Finland, municipalities are relatively independent from the central government, and they have their own budgets, but they also have many constitutive obligations. In terms of energy efficiency, the city level has imposed voluntary energy conservation action in the buildings owned by the city; however, national-level policies for energy performance have also been implemented for other buildings [51] . The city can also have a partial influence through land use planning and city-owned utility companies, such as energy companies. Helsinki is the capital and the most populous city, and it became mayor-led in 2017. A shift from civil servants to a democratically elected mayor may imply some changes in the overall management of the city. At least so far, it seems that Helsinki wants to take a more active, progressive role in the urban sustainability transition than what the national regime imposes. The city of Helsinki has made several commitments for the de-carbonization transition, and energy efficiency is one of the key elements in this. The long-term commitment is achieving a carbon neutral city by 2050.
When measured in square meters, the Finnish building stock consists of 41% detached houses, 33% apartment buildings, 16% commercial buildings, and 10% public housing [42] . Most dwellings are privately owned, at 65%, with 91% privately owned detached houses and 71% of apartments; furthermore, the private sector owns 20%, municipalities less than 10% and the state around 1% [42] . Over half of the building stock was built after 1980. Urbanization has occurred in two waves, from the 1970s to the 1980s and after 2010, moving from the countryside to urban areas in an accelerated fashion. Since the 1970s, Finland has had some energy-efficiency requirements concerning buildings; in 2010, the insulation requirements in particular significantly increased. New buildings, or those built after 2010, are automatically more energy efficient. In older buildings, which are more critical, energy-efficiency improvements are usually implemented during the fundamental renovations that are required in 30-40 years. Privately owned houses implementing energy conservation measures during the renovation can receive monetary aids from the government [52] . While almost all new buildings fall under the energy-efficiency rating B and C, almost all older buildings fall under E, F, and G. Energy consumption in the housing sector is described in more detail in Table 1 . Geographically, Helsinki differs from the Finnish average, mainly because it is the most densely populated urban area in the country; the population density in Helsinki 2984.09 person/m 2 , whereas the Finnish average is 17.64 p/m 2 . Therefore, the building stock is the opposite of the Finnish average, where detached houses are predominant. About 20% of the building stock was built before 1959, 30% in 1960-1979, 28% in 1980-1999, and 22% after 2000 [42] . The average living space has grown steadily since 1970, and it is about 40 m 2 /person on average in Finland (in Helsinki, it is 34 m 2 /person). However, with constructions from after 2010-especially in apartment buildings-the average size has begun to decrease [42] . Housing represents almost half the carbon footprint per capita in Helsinki. While the total carbon footprint has decreased since 1990, energy consumption for housing has not decreased as significantly, as illustrated in Figure 1 [43] .
The majority of startups and new businesses (over 40% of the national total) are concentrated to Helsinki metropolitan area [53] . This is of course due to natural advantages but also due to progressive support of the municipality. Helsinki metropolitan area has several universities with various startup platforms and supporting services, such as co-working spaces, accelerator programs, venture programs, and hubs. These services have increased in the recent years. Housing and construction sector represented almost a third of all growing startups in 2011 [53] . These are not all related to energy efficiency, but it still indicates that housing represents a significant share of all new business. Particularly an increasing amount of intelligent household appliances presents various ICT-based business opportunities. Whereas earlier energy efficiency was pursued mainly through technological investments, at present there are more businesses offering energy efficiency as a service (ESCO-Companies). There are also initiatives and crowdfunding projects that are focused on installing solar panels on the roofs of industrial buildings. Nevertheless, particularly in the urban area, where apartment buildings dominate, deputy landlords play a critical role in pursuing energy efficiency savings. 
Energy Efficiency in the Housing Sector in Turkey and Istanbul
The Turkish economy is comparatively energy intensive in relation to those of other OECD countries [54] , and the energy demand has been increasing over the last 15 years, since the country aims to become one of the world's 10 biggest economies by 2030 [55] . Thus, energy independence is a high priority for the Turkish government. Energy efficiency has been promoted by the International Energy Agency as 'hidden fuel', containing one of the highest potentials for climate change mitigation and adaptation globally. Moreover, the energy-efficiency policy and practices fit well with Turkey's future membership in the European Union [38, 56] . Thus, Energy Efficiency Law no. 5627 was enacted in 2007 to promote energy efficiency throughout the various sectors in the country. For instance, in terms of final energy consumption, the industry sector represents the largest consumer, at 36.1%, followed by the building sector, at 22.3% [36] . The building sector in Turkey presents significant opportunities for cost-effective energy and CO2 savings, estimated at some 30-50% of the current levels [57] . In Turkey, there are no accurate data on the residential building stock; thus, following the data on the building permits, it is estimated that the current residential building stock comprises approximately 2.75 million m 2 in floor area. This leads to an average floor space per capita of approximately 30 m 2 , which correlates with benchmarks from other comparable countries worldwide [58] .
Along with the 2007 Energy Efficiency Law, Turkey has set up a regulatory and institutional framework to promote energy efficiency in buildings; the key components of this framework are the Building Energy Performance (BEP) Regulation and the 2011 Energy Performance Certificates (EPC). The EPC will be issued to all buildings by 2019, and the country aims to decrease the annual energy consumption in the buildings and premises of public institutions by 10% by 2015 and by 20% by 2023 [37] . The minimum C level energy standard is mandatory for all existing buildings, and a prerequisite for new buildings is to be licensed [59] . Since 2011, new buildings have become more energy efficient 
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Along with the 2007 Energy Efficiency Law, Turkey has set up a regulatory and institutional framework to promote energy efficiency in buildings; the key components of this framework are the Building Energy Performance (BEP) Regulation and the 2011 Energy Performance Certificates (EPC). The EPC will be issued to all buildings by 2019, and the country aims to decrease the annual energy consumption in the buildings and premises of public institutions by 10% by 2015 and by 20% by 2023 [37] . The minimum C level energy standard is mandatory for all existing buildings, and a prerequisite for new buildings is to be licensed [59] . Since 2011, new buildings have become more energy efficient than older ones. In Turkey, almost all buildings fall under the energy efficiency ratings B and C, as detailed in Table 2 . There are also national acts and regulations that are compatible with the promotion of energy efficiency in buildings, namely the recently launched National Energy Efficiency Action Plan (NEEAP) for 2017-2023, Turkey's Climate Change Strategy and the National Climate Change Action Plan (NCCAP) 2011-2023. Since the action plan has been initiated, a professional network of green building and energy efficiency audit companies-including universities and domestic and international nongovernmental organizations (NGOs)-have emerged in Turkey, and especially in Istanbul, where the percentage of energy consumption and intensity of construction permits are the highest [60] . According to the latest Population and Housing Census (PHC) in 2011, in Turkey, there were 19,482,000 households as of the research date [61] . Istanbul is the most populous province in Turkey, accommodating 3,699,930 households. In Istanbul, 60.6% (67.3% for Turkey) of the householders own their dwellings and 31.5% (23.8% for Turkey) are tenants; those that live in dwellings owned by governmental or private organizations consist of 0.9% (1.5% for Turkey) of households. Householders that are not owners of their dwellings, but do not pay any rent, represent 7% (7.3% for Turkey) of households [61] . The construction sector constituted around 59% of the gross fixed capital formation in Turkey in the first quarter of 2017, while it was 48.6% in the first quarter of 2009 [62] . As the construction sector still dominates Turkey's economic growth, considering the ongoing seismic risk-driven urban renewal process and energy efficiency, Istanbul may offer a sustainability transition with its dense construction activities going hand in hand with urban renewal. (The Marmara earthquake in 1999 prompted over a decade-long process toward implementing legislation and restructuring public agencies to ensure seismic resilience with the urban renewal process, which accelerated after the Van earthquake in 2011 and culminated in the 2012 'Law of Transformation of Areas under the Disaster Risks no. 6306'. Seismic risk then became essential for maintaining long-run growth in the construction sector.)
There are 39 municipality districts in Istanbul, each of which has its own governing structure; the municipalities are overseen by the Istanbul Metropolitan Municipality (IMM), which is run by the governing party. The IMM is responsible for the city's overall strategic and master plans and the approval body for the 39 districts' budgets, while the district municipalities take care of municipal services. From an initial review, the Istanbul Metropolitan Strategic Plan (IMSP) for 2015-2019 seems quite good, and it includes environmental and social concerns with a vision of making Istanbul sustainable and livable [63] . To be able to achieve this vision in the residential areas, the Metropolitan and district municipalities in Istanbul not only monitor the EPCs to provide building permits; rather, the IMM has also engaged Istanbul in several international initiatives to tackle the effects of climate change in the housing and many other sectors. For instance, the previous mayor was the president of the Global Network of Cities, Local, and Regional Governments (UCLG), and convinced Istanbul to become a signatory member of the Compact of Mayors and the C40, a group of cities aiming for greater action on climate change. Due to these international commitments, the IMM has been preparing the Istanbul Climate Change Action Plan since 2016, with the vision of creating a 'Climate Friendly City' [64] . The plan also highlights the importance of energy efficiency and green building standards in the residential areas of Istanbul for reducing GHG emissions and promoting energy savings. With respect to the district municipalities in Istanbul, there is evidence of more engagement with climate change and energy efficiency in buildings, at least on the surface.
Several energy-efficiency and green building audit companies, as well as international financial institutions and national and international NGOs in Istanbul, are taking an active role in pursuing sustainable and low carbon actions in the housing sector. The European Bank for Reconstruction and Development (EBRD) and Austrian Development Bank have provided energy-efficiency loans, which are transferred through Turkish Banks [65] . With this financial mechanism, the international financial institutions have entered the urban renewal process in Turkey and supported broadened energy efficiency in residential buildings. The energy loans are only received if the product is purchased and approved by the member company of the Association of Heat, Water, Sound, and Fire Insulators (IZODER). Moreover, 'insulation materials' are promoted as the most efficient way to achieve the minimum (C) energy standard, which has boosted the insulation material sector. The international green building certification schemes have also become essential in the Turkish market [66] . Globally known certification schemes, such as the BRE Environmental Assessment Method for housing (BREEAM), and especially, Leadership in Energy and Environmental Design (LEED), have become dominant in the Turkish market for green building certificates [67] , and the numbers of certified buildings are increasing.
Along with these sectors' seemingly green credentials, there are some collaborations between the national government, international financial institutions and NGOs. The Turkish Green Building Council (Çevre Dostu Yeşil Binalar Dernegi, ÇEDBİK), for instance, joined with the Ministry of Environment and Urbanization to develop the 2017 Green Building Regulation for Buildings and Settlements, a national green certification to compete with international green building certificates. The EBRD also collaborated with the Ministry of Energy and Natural Resources, and the European Union funded the 2017 NEEAP, which aims to reduce the primary energy consumption in Turkey by 14% by 2023. The energy-efficiency law and enforcements have inevitably resulted in clustering of big and emerging businesses in Istanbul's housing sector, there is a growing start-up environment in the city that covers different types of services and technologies aiming to contribute to sustainability in the buildings, from the planning and commissioning process to the end of construction. The start ups in the field of energy efficiency have been predominantly founded in the past 2-3 years, and they are based at an incubator known as TechnoParks at Istanbul Technical University and Yildiz Technical University in Istanbul. They are supported through consultations with academics and experts in businesses. The Individual Young Enterprise (BIGG) capital support program-developed by the Turkish Scientific and Technological Research Council (TUBITAK)-provides grant support and technical assistance (from its academic board) to early start-up companies with innovative ideas.
Results and Discussion

City-Nation-Regime Dynamics
In the Finnish and Turkish energy efficiency in buildings cases, it seems evident that nationwide (and in Finland, EU-level) energy-efficiency policy creates an impetus for the urban transition toward sustainability, especially in terms of upgrading the energy performance levels of the housing sector. Indeed, city regimes are naturally embedded in the national production and consumption regimes; however, they cannot be treated simply in terms of a hierarchical relationship. The city of Helsinki has been more progressive in implementing some sustainable initiatives and policies, especially in consumer-oriented actions, than the national-and EU-level regimes have. In terms of energy efficiency, the city has made voluntary energy-conservation agreements, which are ahead of the EU and national actions [49] . Nevertheless, as most buildings are privately owned, decisions on implementing energy-conservation measures depend on the owners. Especially in older houses, where such measures can be taken up during major renovations, high investment costs can hinder their adoption. Although there are some energy-conservation aids, financial instruments specifically directed at energy savings and environmental conservation and solar panels for privately owned buildings must be developed further [51] .
It can be argued that the national government in Turkey often makes important planning decisions, and indeed, decides on the overall direction of Istanbul, as it controls most of the municipality's funding; hence, the decisions are made without consultation and often override local decisions in the process. This results in the president wielding significant influence over the city [68, 69] . This evidence seems to suggest that the lack of decentralization in Istanbul's local administration ultimately hinders the city's adaptive capacity to lead the sustainability transition without the national government's consent. The city's dependence on the national regime also undercuts its innovative capacity. Most entrepreneurs think that the strategic or master plans for Istanbul are often not followed or altered significantly by politicians; the lack of sustainable vision in Istanbul discourages them from further investment. Most of the entrepreneurs we engaged with expressed a sense of hopelessness about achieving a sustainable Istanbul. This is especially due to previous development resulting in poor-quality buildings and a lack of green spaces; urban renewal is now required, but this is driven by profit motives over creating a healthy, safe, livable city for all citizens. In addition, many entrepreneurs consider that their products would be a solution for ensuring greening the current and new residential buildings if they could forge personal ties with the local and national governments to facilitate their engagement in large-scale urban renewal projects in Istanbul.
Cities and Global Networks
It is often thought that cities are closer to their residents than the state is, but cities also seem to be 'closer' globally, through their networks, than states are. In terms of global action for climate mitigation and sustainability transitions, states seem to compete, whereas cities aim to cooperate [21] . Cities do so through transnational networks, where they are governed both internally in the network and externally, by establishing a shared vision. However, they also compete for talented human resources, financial investments, and residents' satisfaction. Naturally, all these areas are essential for supporting the sustainability transition. As Finland still has over 300 municipalities, the state level has been wary about treating bigger cities differently or concentrating too much power there. The public debate between centralization and pro-urban politics against spatial diversification is constantly flaming up. This is reflected by sociopolitical difference, as support for the Green Party in Helsinki and some other cities is significantly higher than the national average. Thus, with the first election of the mayor, city of Helsinki has been active in establishing both national intra-city networks and committing to the international ones. Helsinki is part of the Eurocities network, Covenant of Mayors on climate action, and ICLEI Local Governments for Sustainability, to name a few. In the recent strategy, Helsinki strives to become the most functional city, accelerate green growth, become the Nordic start-up hub, to join the C40 climate network, set more ambitious climate and sustainability goals than before and strengthen its interests in the national policy [70] . This demonstrates that the city level increasingly aims to deal with matters autonomously; yet, it is evident that Helsinki depends on national and European policies. Nevertheless, it is important to further investigate the multilevel governance, especially the internal and external strength of the intra-city networks in promoting sustainability transitions.
Over the last decade under the same party (Justice and Development Party) rule, Turkey has set ambitious goals, such as becoming the world's 10th largest economy and making Istanbul the world capital of finance and a global city. International networks are essential for knowledge sharing between different spatial scales to achieve such aims. For instance, the national energy efficiency agenda and targets literally inspired the IMM into realizing that there is a crucial need to make the city visible in the international arena and enable climate and sustainability funding opportunities by being part of global networks, such as the C40 and ICLEI. The Climate Change Action Plan for Istanbul shows that the IMM complies with the requirements of the global networks by triggering the local public agencies to enable the sustainability transition in Istanbul. Yet, considering that the ongoing plan will be a non-binding document, it raises concerns among urban planners and environmental engineers over the degree to which the plan will be implemented and disseminated in the metropolitan area, as what is implemented is ultimately decided by populist politics. This means that the IMM strategy and planning departments are often regarded as having little real influence on the outcome [69] . Beyond the international networks on climate change and energy efficiency, Istanbul accommodates international financial institutions, such as the International Finance Corporation and European Bank for Reconstruction and Development, which are the supporters of the national energy efficiency agenda. However, we have yet to find evidence that sustainability is being mainstreamed in the building sectors through the collaboration of these global networks' green credentials and start-up environment.
Cities and Emerging Niches
Helsinki has become a national and Nordic hub for the start-up scene. According to Forbes, Helsinki boasts over 10% of the world's start-up exits, accounting for US$1 billion in exits per year in the past five years [71] . In terms of sustainability transitions, Helsinki has especially seen the growth of consumer-oriented and business model-based innovations, which aim to create a completely new market or disrupt the existing one. In the long term, these are seeds for radical system transitions for sustainability. The emergence of a strong start-up scene is not surprising, considering Nokia's legacy in information and communication technology, the concentration of universities and the number of highly educated young adults. Yet, it also cannot be taken for granted. It emerged organically from entrepreneurial and bold individuals, but now, the city government also sees it as a competitive advantage. Apart from tech startups, Helsinki has also seen the emergence of many social movements and experiments, such as recycling communities on Facebook, street dining day and sauna day. Thus, new niches are not only commercial, but also based on civil society's mobilization. Importantly, these two components seem to reinforce each other.
For niches to strengthen and create a viable alternative to the regime, they need a seedbed. Cities not only provide an incubation space for the creation of something new, but also a seedbed for experimenting, trying new niches and building user base. The population in Helsinki is younger, more educated, and wealthier compared with the national average. As it is also politically more 'green', user preferences and expectations clearly differ, creating a window of opportunity, especially for consumer-oriented niches. In the energy-efficiency transition, due to the limited financial aid mentioned above, new niches are based on alternative business models, such as energy conservation as a service with monthly fee or a solar panel rental rather than an investment, which would require high upfront payment. Thus, cities provide a critical mass for the uptake of new innovations and the demand for more energy-efficient, environmentally friendly products and services. Nevertheless, cities cannot become sustainable independently [2] ; they must be accompanied with sustainability transitions in their surroundings and the remote areas from which they draw resources. The selected emerging startups in Istanbul are not trendsetters for the sustainability transition; they are the followers and implementers of the globally accepted agendas and regulations of energy efficiency, which are imported to Turkey and Istanbul. The start-up environment in Istanbul seemingly aims to increase profit margins, and compliance with energy efficiency appears to be advocated by the companies rather to secure funding than a sense of environmental responsibility. The startups aim to have their products sold mainly to construction companies and citizens and promote their products overseas as soon as they can, as the Turkish market is difficult to break through due to a lack of current interest in green products.
Entrepreneurs agree that adopting green living is still not conceptualized by customers in Turkey due to the developers' lack of sustainable appliances in their initiated residential projects. As the developers are the ultimate decision makers, using the startups' products to enhance buildings' energy-efficiency levels, and there is no binding legislation for upgrading the energy-efficiency level to B or A, the entrepreneurs cannot reach out to the individual costumers.
The identified startups already hold their patents, but addressing any infringement of their products represents a serious cost. The entrepreneurs mentioned that if they released their products to the market, the big companies would immediately imitate them without considering the patent infringements. This would cause them to drastically lower the price one the market, and eventually, experience declining revenue from their products. Thus, they are still investing in research and development and making business arrangements with the current urban renewal projects, without sharing the products with the public.
Conclusions
The explicit role of cities in sustainability transitions has received limited attention. The aim of this paper was to address this gap, especially by analyzing it from a multilevel perspective. The multilevel perspective on sociotechnical regime shifts lacks a dimensional view of different scales that are relevant for sustainability transitions. Cities can operate at the national scale, where they either aim to act as a pioneer and the driving force or merely reproduce the national regime. Cities also operate across scales, for example, through transnational networks. They share ideas and form new sociotechnical regime configurations at the global rather than national scale, as they aim to cooperate and compete with other global cities. Cities aim to provide an incubation space for innovations, experiments, and alternative niches, as well as to give rise to social movements and lifestyle changes. Nevertheless, cities can follow different trajectories and transition dynamics depending on their contextual preconditions and institutional embeddedness. It is important to include the multidimensional scalar relations, as well context-specific variables, for better understanding cities' roles in sustainability transitions.
With this exploratory study, we aimed to highlight the key context-specific variables in the sustainability transition by looking at Helsinki's and Istanbul's energy-efficiency agendas in the housing sector. Although the challenge is shared, it has different characteristics: in contrast to Istanbul, urban renewal in Helsinki is relatively slow, and the challenge has to do with the older houses rather than new buildings. The city of Helsinki has enabled and reinforced the emergence of citizen-led demand for sustainability transition, which differs from the national transition agenda in some cases. How the multilevel governance will play out has yet to be seen. The critical mass in terms of the sustainability transition has been mobilized, but the lack of smart financing mechanisms for long-term energy conservation measures and tripartite flexible cooperation between businesses, local authorities, and residents hinder the fast acceleration of the regime shift. In the case of Istanbul, Turkey is surrounded by international donors and funding institutions, as with its population and economic growth, the country offers lucrative opportunities in return. The large-scale, numerous urban renewal projects in Istanbul offer a window of opportunity, but unfortunately, environmental and social sustainability are not the guiding principles, and civil society is poorly-if at all-engaged and empowered. Moreover, the economic aspirations (becoming the 10th largest economy) hinder the sustainability efforts. For emerging businesses, there are no adequate financial incentives or 'angel investors' in the business environment to allow these businesses to thrive. Also, the qualitative data suggested that due to the developers' lack of interests to include sustainable appliances in their residential projects inhibits the culture of green lives to grow among customers in Istanbul. Thereof, the absence of green consumerism in the residential market of Istanbul constrains locals in conceptualizing green development in their housing units. Such factors indicate that transition research for Istanbul only portrays the prevailing socioeconomic-political and cultural structures. Comparing the two cities enabled us to structure our sustainability analysis along three dimensions, and each dimension reflected case-specific outcomes that broadened our analysis for future studies.
City-Nation Regime Dynamics
Helsinki and Istanbul both aim to be carbon-neutral, energy-efficient cities, and their global ties and mobile policies in energy efficiency are compatible; yet, various factors, such as public participation, local autonomy, and national institutions' domination over local ones, are the ones that differentiate the implementation and dissemination of the same goals. The two cases imply that the transition to sustainability requires structural changes, and therefore, the hindering and facilitating factors for sustainable transitions at different spatial scales must be identified. In the case of Helsinki, municipalities have more maneuvering space, and Helsinki has implemented voluntary actions; yet, in terms of coercive action, the city level depends on the EU-and national-level policies. However, the city has taken a more active role in recent years, especially in strengthening its local governance and strategic action, in contrast to the national level. For Istanbul, the nation's domination over local municipalities has caused maladaptation in the sustainability transition. Therefore, the most fragile socioecological and sociotechnical services in the local areas due to populist political interventions must be identified for future urban transition analysis. This indicates that urban transition research should widen the scope of analysis in urban areas. In our research, in addition to energy efficiency in buildings, the sustainability of mobility, energy supply, food, and goods and services in the urban context would say more about the relativeness of the national government's position over the local's ability for transition. This can be done by further delineating city-national regime dynamics at the levels of the local authority's decision-making power (hard and soft), local participation in the transition, the degree to which the local transition vision differs from the national one, and whether the local authority has executive and enforcing power.
Cities and Global Networks
Both the government's and local municipalities' energy-efficiency agendas seem compatible with the global networks' push toward climate and energy efficiency. Especially for the case of Helsinki, both local intra-city and international networks have been used as tools to leverage the agency over the transition nationally and stand out internationally. This is supported by the recent policy strategy. Within this picture, the tangible outcomes for generating more positive environmental and social effects are yet to come for the Istanbul case. This collaborative force between the global networks and city is ongoing, and it may lead the city into more sustainable trajectories, and eventually, more entrepreneurial, financial, political, and social efforts to invest in energy efficiency. The lack of visionary preparedness for sustainability along with the economic growth aspirations in Turkey and the absence of successful low-carbon initiatives to feed confidence to the national and local economy might count as hindering factors, which disenabled the strong environmental and social effects in the city so-far. Further questions to be investigated arise: To what extent do the networks operate for internal sharing and learning of best practices? To what extent do they aim to claim agency externally among the international agenda? To what extent do prestigious networks enhance the mobilization of financing, young talent, and local commitment and empowerment? Finally, to what extent is the transition vision shared among the partners in the networks, or are there dissonances?
Cities and Emerging Niches
In the past five years, Helsinki has become a Nordic start-up hub, and now, the city also aims to support this in various ways, for example, by providing office spaces, supporting experiments and collaborating. The city has also actively supported civic movements and engagement in local decision making, which reinforce niche alignment and dissemination. Niches and startups have not explicitly focused on energy-efficiency issues; rather, they have considered a broader sustainability vision and radical transformations, while changing user preferences and expectations. Thus, Helsinki offers not only an incubation space and seedbed for novelties, but also the critical mass and market demand for more sustainable alternatives.
The emerging new niches in Istanbul seem consonant with the city's energy efficiency agenda; yet, the city does not directly offer support to improve these new businesses' models to fulfil the city's needs. The lack of collaboration and unity between the city administration and emerging businesses hinders the dissemination of so-called innovative products, making them invisible in the city's territory. In addition to the local administration, there is also a lack of appreciation from the locals, as customers of these products. Therefore, the existing knowledge systems of the locals concerning the energy efficiency agenda remains an issue of concern for the entrepreneurs. In terms of the niche dynamics in a city, the following questions require further investigation: To what extent do types of emerging niches, in terms of radicalness, consumer versus production orientation, business model and entrepreneurial motivation, play a role in the sustainability transition? To what degree do niches arise from local needs and expectations or imitate global trends? To what degree do cities benefit from such niche and start-up activity? Finally, to what degree is financing available locally, nationally, and internationally?
